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VITA N ET AL. "CHARACTERIZATION AND COMPARISON OF THE 
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"L w document which may throw doubts on priority claim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, 
exhibition or other means 

"P" document published prior to the international filing 



"T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
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2. This REPORT consists of a total of 5 sheets, including this cover sheet. 
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been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheet(s). 
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Authorized Officer 
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L Basis of the report 



This report has been drawn on the basis of (Replacement sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to the 
report since they do not contain amendments.): 



X the international application as originally filed. 



| | the description, 



[ | the claims, 



I | the drawings, 



pages , as originally filed, 

pages , filed with the demand, 

pages , filed with the letter of , 

pages , filed with the letter of . 

Nos. , as originally filed, 

Nos. , as amended under Article 19, 

Nos. , filed with the demand, 

Nos. , filed with the letter of , 

Nos. , filed with the letter of . 

sheets/fig , as originally filed, 

sheets/fig , filed with the demand, 

sheets/fig , filed with the letter of , 

sheets/fig , filed with the letter of . 



2. The amendments have resulted in the cancellation of: 

1 | the description, pages 

| | the claims, Nos. 

| | the drawings, sheets/fig 

3. | | This report has been established as if (some of) the amendments had not been made, since they have been considered 

to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

4. Additional observations, if necessary: 
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* INTERNATIONAL PRELIMINARY EXAN^^TION REPORT Ij^^ational application No. 

* PCT/AU 96/00668 



IV. Lack of unity of invention 



In response to the invitation to restrict or pay additional fees the applicant has: 

| | restricted the claims. 

| | paid additional fees. 

| | paid additional fees under protest. 

| | neither restricted nor paid additional fees. 

| | This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 
68. 1, not to invite the applicant to restrict or pay additional fees. 



This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13 .2 and 13 .3 is 
| X 1 complied with. 

| | not complied with for the following reasons: 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 

[x] all parts. 

| 1 the parts relating to claims Nos. 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 



Novelty (N) Claims 2,5-9,11-24,26-32 YES 

Claims 1,3,4,10,25,33-35 NO 

Inventive step (IS) Claims 2,5-9,11-24,26-32 YES 

Claims 1,3,4,10,25,33-35 NO 

Industrial applicability (I A) Claims 1-35 YES 

Claims NO 



2. Citations and explanations 

Citations 

D 1 : "Guidebook To Cytokines and Their Receptors" edited by Nicola NA (1994) Oxford University Press 

D2: J. Biol. Chem. (1995) vol. 270(8) pages 35 12-35 17 by Vita N et al. "Characterisation and comparison of the 
Interleukin-13 receptor with the Interleukin-14 receptor on several cell types" 

D3: Proc. Natl. Acad. Sci. USA (1990) vol. 87 pages 857-861 by Harada N et al. "Expression cloning of a cDNA 
encoding the murine interleukin-4 receptor based on ligand binding" 

Dl is a text book which characterises a range of cytokines and their receptors. As claim 1 (and dependent claims 3, 4, 10 
and 25) encompass any haemopoietin receptor sequence, these claims are deprived of their novelty and inventive step. 
Specific examples from Dl include the disclosure of the sequence of IL-3 and IL-7 receptors, the erythropoietin receptor, 
and the G-CSF receptor. 

D2 discloses the characterisation of the IL-3 receptor and a comparison with IL-4 receptor and different cell types. 
The comparison between the two receptor types involves a number of binding assays to determine the degree of 
competitive inhibition, ie displacement and saturation and cross-linking experiments. Subsequently claims 33, 34 and 35 
are not novel, and do not possess an inventive step. 

D3 describes the isolation of DNA from murine IL-4 receptor. As claim 1, and corresponding dependent claims 3, 4, 10 
and 25 are not restricted to any particular sequences, and encompass any haempoetin receptor, they lack novelty and are 
not inventive. 

None of the documents disclose sequence which correspond to SEQ. ID. NOs: 1, 2, 3 or 4 or a sequence that is capable of 
interaction with IL-3 and with the IL-4/IL-4 receptor a chain complex, meaning that claims 2, 5-9, 1 1-24 and 26-32 are 
novel and inventive. 

Note that there are also documents cited in the International Search Report which were published later than the priority 
date claimed but prior to the international filing date. These may need to be considered during national phase examination. 

All claims have industrial application in the area of medical research and the treatment of disease. 
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Application No. 
Patent No. 



Publication date 
(day/month/year) 



Filing date 
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Priority date ( valid claim) 
(day/mon th/year) 



WO 96/11213 



18 April 1996 
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7 October 1994 



2. Non-written disclosures (Rule 70.9) 



Kind of non-written disclosure 



Date of non-written disclosure 

(day/month/year) 



Date of written disclosure referring to 
non-written disclosure 

(day/month/year) 
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91/14776 
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AT<WM»). AU, BB, BECRftffift), BP(OAPI^), 
BG, BJ(OAPI^), BR, CA, OF ( OAP I4&* ) , 
OO(OAPI^r), OHtmwm), CM(OAPI^), 
DB(WH#5fn. DK(g)uH^). ES(8WK$f§*), PI, 
FB(&«&), GA(OAPl4lgf ). GB(^H«^F) ( 
GR<WH4*>, HU. IT (0tffi#gqr). JP. KR, LK. 
LUdfcjW&fr), MO, MG, MMOAPI^). 
MRCOAPIflW). MW, NL(W), NO. PL. RO, SD, 
SE(RjfH«HF), SN(OAPI^), SU, TD(OAPI^). 
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(57) Abstract 

A cDNA of a mouse G-CSF receptor is cloned from a library of cDNAs originating in mouse myeloid leukemia cells to 
analyze its structure. Further, by using this cDNA as the probe, a cDNA f a human G-CSF receptor is cloned from a library of 
cDN As originating in human placental or human histocytic lymphoma cells to analyze its structure and at the same time intro- 
duce it into a host cell to effect expression. As a result of this expression, it now becomes possible to stably supply a G-CSF re- 
ceptor useful in both basic research and clinical application. 
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* © <k "5 IC UTH & ft G - C S F 1/ ■& 7 * - C^T G - 

CSF, fcitfG-C S F l/-fe7*-©ft/8^ifc£tfB^(t£$r 

tfz^ G-CSF*ejfiUH«^©*A#Ktt*J6ffl-r5l*lCx 
^»efflte*<G-C S F l/-fe:/*-£3iSLTt.*5frS*£x G- 
CS F Hr^^-cDNA^q-yil/tffll>tS6i:ftStS 
Cl<fc#"e££o II^Ts *©<£?£cDNAI*G-CSF©W2frte 
6*fcffiK&:£o£%;?.£ftSo ^JiSfcMG- C S F £jg 



- 11 - 

WO 91/14776 PCT/JP91/00375 

^^^l/^^X#®ttei{ll^iSBl!&NF S- 6 Ofr&G-CSFl/ 
■te7*-**l»U- *©£***<1 0 0,000-13 0,000^ 

*J 7 2/7*- h/CsCl&T'£RNA£lMU poly(A)RNA 

T2*ftcDNA^ltU Pj&?LfI^3i^?*-CDM8 (•>- h\ 
Nature 3 2 9 s 8 4 0-8 4 2(1 9 8 7)) ^^^^-ttSc 
DNA7-f^7 U-£«H6Lfc(6 0- 8 0 ^d->O8847- 
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3©E3BJ£#tftoT*J»K pTSftSOG-C S F H?:7*- 

*3- KLT^* t%«.6tl5 0 w©Hr^*-li7 4 8 7 5 y& 
^?*©lt^M«8 2, 7 0 7-Cfe5 o 
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?77>3 : 75X5 KpHGl 1 fcitFpH G 5 (te«) 

#2. 2 1 0&{-8 lbp©#A^-^W-rs*>©T*fe5o #A&©1* 
G - C S F V -fe -? * - (DmfaM F y >f > T ifc 0 SIR * - -f y U ~ x -f 

0fJi£©7Sy«E5iJ*»8BIClc*^o -/^x^ KpHQ2fc«ko 
T3 _ K3ftT^5H?7*-®7S y^l±^5Xl0G-CS 
FHr7*-J;»>t>2 7ffl£<x ^182,9 5 7**^. C© 
n A**** £ cD N A OftJISifigl 9 SI C*-fo 
_tE3tt©k hG-CSF Hr7*-cDNA©G-CSF£© 

asjifctf/K: o s mi*** * 1 25 1 - g - c s f £ffi^«?o& 

-ffctt3.4xl0 4 <l/*fflB&)o d ©*§££*?# SSftttl** CO 
S«K«k^T?ggl$*l*:*X:- G-C S F Hrr^-WS^ 
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u9 3 immmm^^t^ u-ty^-ctt-r* thG-csF© 

4 2 4pMT* (Park, L. S.X 7 

;l/ Kn XWaldron, P. E.)> 7 b > K( Friend, D. X 1fyt>7i 
;l/K(Sassenfeld.H.M.) N 7 5 <Y X(P rice, V. \ 7>^-V> 
(Anderson, D. X 3X7 XCosman, D. X T > K U a -(Andrew 
s, R.G.X '<->XfO (Bernstein, I . D. )fc <fctK7-^MU 
rdal. D.L.X y K(B lood) N 7 4 > 5 6-6 5(1 9 8 9)] 

C S F fc+£K:«^«fDtt**-r* b-fr^-T'i&So 

fifc3\ ^7^2 ©pH Q 2 C «k 0 3 - K3 titztf >J ^yf- Ktt- 
mZX&lsT^ZZ tfrh>, pHQ2 c D N AT'J£gSte& $ n*: C 
OS*M&£*;C5 125 I - G- C S F tOtt&liS&TffiU'OI/'T? 
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9 yXSOcDKA.om&ft&Zm^Ziz&iZ^ pH Q 3 cD N A 
© 5 ' fljOEW tpH G 1 1 © 3 ' $J©E?iJ t *«Affl»S^ * * -p 
E F - B 0 S ir#A l/T8S^7 x $ KpQW 1 1 bfz 0 d 

vzf^Ki K£ffl^TCos«u&£®ffte»u 8 5*ifc®Sfc& 
y\z&\iz2 it i jwm\mu. G-csFt©e^stt 

#fgBJ3©fc h G— C S F l/-b^^-*3- K"f <5DNA©tt£E 
8IH:*8BK:E*3*vri**o :®DNAIix SK#^n ilii 
Ml 1 5 6 6^. *1 1 5 6 7^fc«fctfffll 1 5 6 8^©TT'S 
iMS^X3ltt«&«£%xm8*ffl£BH=^§£3ft(*StB : ¥ 
fifc2^6J328B\ *©£7^* h^*t©Tx ¥$3^3 3 1 
6 BtttfT'S&^ittw^Sft^ Escherichia coli. pHQ2> E 
scherichia coli. pHQ 3 fcitf Escherichia coli. pHGl lfr 

* 

tffcji^f BliTEOl!3"C*5o Escherichia coli. pHQ 
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2 : SftS^f : &ISF&$£3 3 1 3-5 (FERM BP-3 3 1 
3) ; Escherichia coli. pHQ3 : «XW*Sm 3 3 14^ (F 
ERM BP-3314) ; Escherichia coli. pHG 1 1 : ftl 
Wft*»3 3 1 5-t (FERM BP-3315) 0 

C*l€»©k h G-C S F U*y^-cDNA 
3&>^ms!Lfc^n-y*ffli>^ y -If i/M^'J^ -if— i/ 3 >iz 
«fc*K g*©t hfi»ail&*G-CSFU-br^-RNAO#ftlC 
HbTML/fco U 9 3 7SBH&X S&ife«tCFKG- 1«HIS*<3. 7k 
b©#-/<> K£#iU *T*^ SnS^G- CSFlz-fe^^ — ©mR 

i*MU ?5XlG-CSFU-fey*-l*. U9 3 TfcckCFte 
SS*ffl!S©M#> ?7*2<D*I®4mi''t7?-te\J9 3 7«ffifi&^ J? 

1Mf->^>f 7" 'J ^V-tr-S/ 3 On G - C S F U-tr 
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i&jfcjlbhG-CSFU*?*-*^***^*^*.. 

*^0G-CS F U 3- Kf *cDNA©? * 
^KBWIi^*zco^'CH:JISl(B)Hs *100Bk *l(c)Bfl:te 
«ktft hu:^TB:SI8(a)Bk SS8(b)Bk »8(c)BCE«$*i 

\Z L T tl 5 D N A **W © f&ffl t- S£ $ tl 5 © "C to £ « 
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#3&lH©Btt&£lifc-r5fci&Kffil-"»* G - C S F <fcl!£-f U 
f- Klix b 4> G - C S F 1/ -fe - "C* 3 £ £ 

<fc#$F£ U^§£*>*5 0 H«Kx lilllG-CSFUt^-*3 
- K"T 3 D N A ©£E?iJ «fc . G-CS F£=r- Kt5DNAt 

©*s£gtt**rr *x fijt»G-csFnr^^-©-«*3-K-r 

f£oT**U§«\ G-CSFi:&&b'{§5Hzy*-^yf- F> 

£©i9{C % #3gBj©G-C S F l/Hr?*-'*:/* K*3- K1" 
SDNAIi, «3»G-CSFHr^^ &D c Kms£$G - C S F 
U-ty^-OG - C S F £©i££S&£W-f £^7^ KWrM-*3- 
Kt5DNA*Stt5, 

*5gW©DNA*ffll^Tflfc©»«ia©G-C S F U-fe^^-^D 
-K-fSDNA*^ G-CSFUr^^-©^^^^-**!! 
U *^«*SttliaCaSCAb-C. G-CSFU-t?:/*-£ggi£-ti: 
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1) ^ p - ><bG - C S F Hr^ ^ - Og^Stt 
11 25 1 -G-CSF<hCOS$Bife:fcJ:tfNFS- 6 OMflSiO^ 

1 5cb©7U- h±TJMUfcCOS*HI&*, 2 0flf©pI6 2 

Aft* 10%FCSttDMEM^ 6 0I&IBJ&* Ufco gH&£t§ 
&i£*ifeT'ft#U @*<Dft0 125 I - G-C S F(l OpM- 1. 2n 
M0i5ffi)<h-i&K4 o CT4l$PiSH b biz 0 125 1 -G- 

c s f kmm®&®mm&zmfei-ztzit>iz*Mm(z>#M%LG- c 
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5. 2 x 1 0 6 1©NF S-6 OHMS*. I^OlgO 125 
I -G-CSF^WTSl 0%FCS<h2 OmM H E P E S (p 
H7. 3)^b«5RPMI - 1 6 4 0£*fe0. 3 ml^T 4 °CT 4B# 

■frfco 13Bcm$t. AI* 125 I-G-CSF<!:COS*IHil& 

iotaft»^**-ro ±£©rt<. kpj nt-ixi 

0 6 C 0 S$fflife£ h v >X7 x ? •> 3 > l^^. 1 - 

G-CSF©SfiTs i»iO*ttG-CSF<0#«T*fcli# 

fitT*5o BliCOSifi^OG-CS Fig^x-*©*** + 
-K^oy F**t/57n«. C(4 125 I -G-CSF0NF 

^©aibt*»fcttt?*«. DliNFS-6 Offll!S^©G-CS 
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^7^^ C0S8IISTfe£3ftfcG-CSFb-tr7*-©3|i« 
14 2 9 0 pMt*o^ $ffl§&*^: t? 3. 0 x 1 O^OU-fc 
^-*<#St*CiW«o COS^fg© h7^7i^ 3 
0 - 2 0^it-5(V>^7? n-iCF Kf, Proa 
Natl. Acad. Sci. US A 7_8> 7575-7578(1 981)) 
h5>X7i?*>a >fift© C 0 S«m&ii»!fcx.G- C SFl/ 
5-3. 0 x 1 0 5 n/SBfS©@gT*^SLT^<5<!: 
^fi!i$tl5o NFS- 6 0$Efl&±©@W©G-C S F l/-fe7"^-© 
¥ff»li5ettJ418 0pM (J&3DB) T*fc£©T\ d*i£>©iS£|l 
1475 Kp J 1 7C3- K£*lT^5cDNA*<*;<* G-C 

<^^t*> c o sana7?5fts*nfe*asijLG- c s f h?7*-© 

G-CSFirO^t^H^o ±E i ffltk KG-CSFU-b 
^-OcDNA (p J 17) Th7>X7x^ 3 >$ni:C0 
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S»UgO*W^^-CSF, bhG-CSF. *X 
iGM-CSFx I L-6. ^XUIF, 5?^n5^ 

f^tlibhM-CS FO^TIfc li##ffiT"C 2 ng© 1 25 1 
-G-C S Fi-^K-f h Lfco hhG-CSFiUT 

ii. c i 2 7fflfix ^ ^--x^**-©***"*** 

@^ C 0 S Sffllfc b£ 1 25 1 - G - C S F ©jttJtgtt£S£tt 

t hG-CSFI**XS G-CSF£*XSWEHI-3B D + 
IHJ&£©i&£K«£1"* C-=i5£x 1 9 8 5. iJli) o flftLStt 

mtiz&jzmmcD^irtifriz&^xm&ztiiz&n^m&z-t kg 

-CSFlis i!l§lb*:*X^ G-CSFt, 75 Kp J 17T 

*xs i l-3> *x^ i *x$&tinmmmm*a i f>* 

5, h7n5*=f>£fcl*t bM-CSF{i«koT(i li!S I-G- 
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c s F©co smB^>om^a±< ^ nags tut frofco 

2) ^o7'J >*>^Rfc 
G _ c s F 1 25 1 _ G _ c s F t c o s mmz J: o X%m £ tLfc 

±E-©rt < N Kp I 6 2T' >^7i^*> 3 >Lfc 

8 x 1 0 s © CO S^fiS (3. 5007*1/- h) * 1 . 2 nMO 125 1 - 
G-C S F t-ftlZx 1.5 //M©^IiG-CSF©#ft^y:« 

tz 0 Hr/uu7^-*ffl^T7"i/-h^e»ana**»*i»)> pbsi 

nrc3@8:*Lfco *n*y :/*>^KJfi;tt> 150juMX^'J> 
Et>>x? S/W ^ v'yu (D S S) fcitf 1 5 0 uMMTSWlVXt •> 
W S 5>7l> (DST) £#WTSPBS lml*T2 0#H* *K±T 
fr^fco lMTris-HCl( P H7. 4) 5 0 a I £iD?tTRJ6*jfc. 
i6x ^frUTM£iRHU 7*nf-7— >t t**-2I&^(2m 
M EDTA. 2nM(p-7;;7x--/l/)^^>x;l/*^;l/7;l/t 
U K«K46n 2iM 0-7i7->Xny> > 0 . 1 mMn -f ^7f- >\ 
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1 ti 9 /*\«zr**=f-.yk*&V 1 0 OitM£/mlT:/n^-» £ 
£W-f £ 196 Triton X- 1 0 0 15 /*re«l&***?Ufco & 
jfcUT±m*#* dCBEtt^**- h (10 Mi) 

frttT#«Tbfc (l/A'K Nature 2 2 7 , 680-685(19 
7 0)). 3Hfcx ^ -8 0°CT2BF^X-^7^;ua 

* 5 H 1/ - > 2 tt»M*©#M* X5G-CSFO#S 

m-to fciifU b->3T*liD S SfcitfD ST*£*tt^RJ6© 
^ t $5 0 u->5li*X5NFS-6 0ttl& (3x1 0 e SBflS 
/!/-» I -G- C S F iMS©£MilR 

G-CSF©??ST> U-^6tt##4TT>r-/*3.'<-- hU D 

u - > i *? <k 7 ti *i**vfr w x -7 - a - <h bxm 1 4 c 5 * 
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NFS- 6 0«BI&±©G-CSFHrr^-t«»^t*X$ G- 
CSF (#^S2 5. 0 0 0) tO^nxU iz+y^Efc^JiBtt 
■0£?S1 2 5, G O 0 - 1 5 5. 0 0 0 (I/->6) #*§?>*U - 
tlliNF S - 6 0±©^X; G-C S F 1 0 

0,000-130,0 0 0"Cfc*c££*lfcLTt*5o Hiiic, * 

x * 1 2 5 1 - g - c s f t c o s m m ± T US % b fz Hr y * - 1 0 

*o*y 2 0, 0 0 0-1 5 0, 0 0 0 

->4) K£'<yK*fc % dftlSNF S- 6 Offlfl&Ktfcffl btzmt 

UG-CSFOSST (U->2fciO f 5) . * fcli*S£tt|gj&<# 
(U->3) IC{*B»&titt^-?fco COSHUStN 
F S - 6 O^fi&©^ : f : Slc0^^^^(iCtit>O$ffliamT©U-lr7' 

3) 'W7'j ^-f-tf-i/a > 
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>^OTf©^S(7-Tf^, Cold Spring Harbor. New 
York: Cold Spring Harbor LaboratoryCl 9 8 2)) Cfifco 
XffitZo -fu-zTtLX^ *o->p J 1 7©2. 5kb Hindi 

fcJ:D t t'-^> , >a^'f>> Anal. Biochem. 1 3 > 2 6-13(1 
9 8 3)) tz&iO* 2 P-CMWlLizi><Z)*m^iz 0 J—^y^^f^ 

^X^OS^O*a^^P^!b^^RNA^yclipoly(A)RNA 
%m^tZo L9 2 9(l'->1X NFS-60(U-> 

2£<fctf3\ FDC-PKU-V4), WHE I - 3BD + (b- 
v 5 )£fcii^ B(U->6). W(l/->7)x 
>8)> #tt(U->9) > Bf«(u->1 0). fccfctfWHO-^ 
1 l)T**£o iRNA30^(l^-vK fcckl>'3~l Dttli 
poly(A)RNA2 ^ > 2 )^ 6 . 6%^;^7;t/fk K£W1. 
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tgSEflJfcitf&DNAlia- KSftT^S* U K©7 ^ y 

&E?IJ 

1) KEBIftJE 

D N A E90ft56tt T7-DNA#'J>5-^(77^7'>7)feJ: 
Cfa - 85 S dATPflS (7-7--> + A)£ffll^£ itr**!/? 2 U 

81Hti*X5 G-C S F Uty^-cDNA (p I 6 2. p J 
1 7fccktf p F 1) Utf^ KE*iJfc£tf**i<k9 3I8i£*iS 

^ Kftgfcip^ ytt&iI*SU 7$ y&litJifc&G-CSFb 
■fe7*-©Cys- oTV** 0 7 $ -/REfllTS'T'^UE 

poly(A)ftin->/^;l/ (AATAAA) C t>T«l*5I^T* Ufc 0 
»«W«N-^»J 3 2/;Wfc»{fc (Asn-X-Ser/Thr) GHBlfe* 
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S£2Btt*X5G-CSFHr7*-cDNATfco-t. A«3 
oottil/fccDNA (p I 6 2. pJ17. pFl) Ol^glfe 

Bfi*XSG-CSFHr:7*-07$ yKE5fl©fc Kd^->-^ 
0^**— h©#5fc(l 9 8 2)(C«J;oT#t»tifco H©T©#"f 

2) G-C S F U-ty^-©7 5 ;iE?>Ji:tt©lSfiH?Hr^^ 

-7£yREWi:©ifctt (»7H) o 

^7(a)H|{rG-C S F U-tr^-^T/n^?^ >fc itfjifcft* 

6 - 3 1 7T S JWiWMt? ~j \>-fvv9=5-y$s&'&t hfiStS*^ 
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fiFSUt^ (favored)g*tl.tt$*l5aSI««lTiltnT^ 
So fiFS b^T $ y KBSlttJHT©^;u-^ , cDt'>-r*i*>locB"t- 

s*t®7 ^ jmmizisvzw&tjzmztiz ■. s, t, p, Afc-«t 

G ; N, D, Efc^lfQiH, RfccfctfK ; M. I. LfciCFV 
; F, Yfc«fctfWo itJgB? H?7**HB (7r 5 'J -) © 9 /• > 
><- (G-CSF, ^D5^f>, fifeg*;U*> N xwxo^i 
GM-CSF, IL-2i8, IL-3. IL-4feiO t IL 
-6) OF^T^#$nTl>ST $ y&l*> #5-f >©TKj£$0i&tt 
|JT> *fcJS8ttftUwEttSftT^3 0 JS3ttO«^SStt8a±® 

m7(b)Bttf&7(a)0£E8H::. *X5G-CSFl/W-© 

376-60it^ jm.w.mt-v y >J 3 :/*?^;/©7 5 y&E 

I7(c)ili^X; G - C S F U-fe7°*-©6 02-8087 = 
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y»E*J*±E©«fc?fc*** 1 L-4 l/-fe7*-fcM*J£E«U 

jg7(d)BUi*X$ G-CSF U-b^^-©«^B|-C*oTx.ffi 
Tffl^HfflliJiJt»G-CSF "TM"(*h5> 

*y*±TH6L&we s s\' tn*QY*4y (2 2 2T 
S/K) "WSXWS"*f-7*<Ifttl4o *X;G-C 

SF Hr7*-0««"B"(2 2 6T S h U a >**f- 

>ttt««-r*o n^"c-(2 ii75 ;mw > 

Yt^y (Tift) fc«ktfG-CS FUr^-CHBSFy^f ^£ 

I L-4 Hjy^-02tOffi*ta«lbtl^. 
Hjfeflj4 t fG-CSFHr^^-cDNA©^o-->^ 
(1) h hG- C S F U-b^^-cDNA^ 
U9 3 7«J&*&Poly(A)RNA£a«U ffilE¥»*(*ft^ 

iE«(^#*^ Nature, 3 19 , 4 15-4 1 8(1 9 8 6))© 
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CBstX lTf^f-Zmab^ l%7tfu-Z7)l'Vnn.7liW}L 
tzo 2. 5kbBt±©cDNA*y/l/fr&llJRU ifa^fSS!^ r^- 
pE F - B 0 S (SI 1 4 EJ)K*t&£iK j§ frftfcD N AT E, coli 
DH ltt^f||?Lf(r , )iyl'^ Nucleic Acids Res. N 1_ 
6.. 6 1 2 7-6 1 4 5 (1 9 8 8 ))£ffl^TB®i&& Ufc 0 

^bnfc^^T'^'J -®£ff 3. 4xl 0 4 m<D? u-y 

cDNA©2. 5kbHindm-Xba I Sffr^ >**A;fr U =f* ? i/* 
f- K:/^ "7-«Stft[-fr>7'/l/* ^(Sambrook, J.). 7'J «y^(F 
ritsch. E. F. )*J — T-r -f *(Maniatis, T.X ^ H=-a. 5 
- • {7 v- — y /(Molecular Cloning) ( 1989):y*7iK5 
h'J-'7- a 7;KA Laboratory Manual) N ^2JKx 3 — /!/ K • 
^'J>^'A-;<-, -3-^ (Cold Spring Harbor, N 
ew York) : K • • /n-A- .7^7 t« U - (Col 
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d Spring Harbor Laboratory)] C<fc *3 32 P "OU Liz t> ®£ 
m^fro ::T«^o-mX; G-C SF L/-ir7°*-cD 
NA(pI 6 2)t'SS» -E-05? ^ U*^ KE9!lfc«kCK^©T i >/ 

°CKTlj\7 -i ;l/*-£3 7^J:fc^Tl 5 OoM NaCi/1 5mM 

h y 7 A, pH 7. 0/0. l%NaDodSo 4 T'$fci£"r3 
fifeltXM[7 ^#(Fukunaga, R.X "7 ^ ^ (Matsuyama, M . X 
(Okamura, H. X (Nagata. K. X (Nagata, 

SJfc^tfyrt^CSokawa, Y.X 7 ? >y ? • 7 S/ -y X » 'J -fr 
-f-(Nocl. Acids Res.) , 1 4 x 4421-4436(1 986)] 

^ho-ir/i/D-77-f^-i9 5°C"C5^^Sn^mii^bfc7" 
n-"7££2 8°CT'l 2Hlffl'^?'y ^-f ^-*>a y$*^o 
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ftfe^ Agtl l*ffi^T**3ftfct hJJS&cDNA7>f 7*7 >J 
-£*n->-r<f ? MClonetedOftiOJiAU ^XJG-CS 

f u*7* , *-cDNA*/fl^57 T 7-$-'W7*y y<m-i/ a >c 

W6n &Jl.5xiO e 410:7o->©7 r-i?DNA^> h > 
fcJitfx^ k'XCi oTf£«£ftfc:££( Benton. W. D. & Davi 
s.R.W.. Science, _19_6. 1 8 0 - 1 8 2 ( 1 9 7 7 o 

0W7*y ? a ±E{riembfcU9 8 3 cDN 

A7-T 7*7 y -©7.* "J -^>rj;:m^7 p n-7':fe,£tf^#<i:|Ij 
— T'£> 5 0 

U9 3 7«BlS^«.li«ILfccDNA5>f 7*5 y-fr£5fi©Rltt 
* D-rv^MMiLfcCpHQ l~pHQ 5)o 
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ffe^ t HfeicD.NA7^^7 'J -CI. 5x10 
G-CSF u-b^^-cDNAtO^-^M^'J 94 a 

*©6<i©R§ft* o->(A HG 4^ 5x lh 12* l-4fc«fctf 
1 8 )©EcoRI"»ffr*p'Bluescript S K * -C If 7* n 

-yU pHG4. 5. 11> 12s 1 4 1 8 Ufco 

DNA0*ttE*Jifc5£©fcii>l^ x*V? * 1/7— tfmfc Jitfnro 
ng bean* * U T — If > 7;U v * l0»)*ffl^T»3 0 Obp 
^^l, fc -i0^xS K*H«Ufco ^LTs EfllifefcttT 
7DNA#'J>7-^ deaza dG T P fci^a - 35 SdAT P a - 

EWtt£©e*- U 9 3 7fc«fctflte*cDNA5*f 75 'J - fr & 
#lt $ ftfccD N A tt&T© 3 * 5 X ti & - £ *<£^-» fco 
^2X1:^7^; KpHQ3(U9 3 7 )fc«fctfpHGl 2 (BnM) 
U9 3 7*i itfASSScDNA^-f 75 U -3^^*«tS*ifc^«^ 
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zti<ba>?7Zl<D77Xi KI4 8 3 67; J 5 * 

frlZjLOlz, N-**2 37 $ yttSfctf^^UEfllKiffiiSU 

6 0 4»*©«ia^Ky^>x 2 6SiOx mnm®&. fccttfi 
8 3 gg©*Hi&s k y -r < o - ©aia^ffi«c is 9 e ©jis 

:©f77l0^7i KTa- KSftT^Sk h G-C S F 1/ 
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±7? -(8 1 3 7;.;i)t^X; G-CSF U*7?-(Dffim&. 

??X2 : KpHQ 2 (U 9 3 7*ffllfe) 

KpHQ2 0^E^lix pHQ3©E^J^t>. * * 
f- K#-^2. 034-2, 121©88?? U^f" K#K£UT^5 

^8 (b)E!iC^'r 0 

9H#HX #*8k nTjgftS©G-CSFHr:/*-£:=- KUT 
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§^2, 2 1 OfefC 8 lbpDNABffr^if A**ifct>©T*5o if 

A&miiG-c s f i/-b^^-©anas M-r >rttc&«K $8 si 

I >/»E9iJtt»8BlKE«**iT^« 0 KDHCfc^T. At'fctf 

5pHQ 2 ©E^jcfcttss* ©E^SttEtTostfts-w-rSo 7 
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l*^cDNA©^fcckO ; PCR{i||®±*7^^[^91J-^(K 
awasaki. E. S . fc°- »>-7-;U ■ h 3-;l/X(P C R Prot 

ocois) ^ rr • a << k • h * - • * v v x • 7 > k • y > 3 

>(A guide to methods and application) J N 7 4 X ( I nnis, 
M. A . ) N *f 7- > K(Gelfand, D. H. )„ i/ + >T VX*-(Shin 
sky. J. J. 7 -< h(White,T. J.)£ik (Tfiri y t • 

7°U;^ -fr > • x -f .x rf x ^7 U 7 *;U—7( Academic Press, Sa 
n Diego, CA)K 2 1 H~ 2 7 H(l 9 9 0 Tft 

BP£, t MteSB£fcliU9 3 7IIfi^&llfciRNA(U->2 
fccfctf 5")£*:(ipoly(A)RNA(U->2 l*J«kO ; 4)> fcStMi 
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Tag^'J * 5— £2. 5 3Mft*Jn£TRl6&K*&l/rt:o 
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5 3K 7 2tT*l. 55K ©1M ?>^£3 O0ff ?o 

fc 0 t>fX"7-A-tb^ BamH I «fc tfMva I $HtpB R 3 2 
2 $PI$i::«£l&Ib UDNAifrOt-f X^SMT'^ Lfc 0 
UfcDN'ACjtfitv-rSiifiLfcPNABrfrCA 1> A 2. BlfcJ; 
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7 9 0- 1,8 1 0©H^7^^-i:2, 1 7 9-2.1 5 6©^"/ 
5>f ^-©&£ffi(^Ti#i|lLrt:*>©T'£>£o U-:/4~6kU SI2 
®*'J ? l/*f- K(2 ? P:*^ K#^2. 086~2.105:fc 
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OS«£SSSE&U 125 I -G-C S F CSt* 5t§££fcft L 

ip-^x 1 5cn©7°b- Ht'^lbfcCOSillJ&iN 2 0tfg©P 
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- hK#iiJL-CA*i> 1 0%F C S#WDMEM*x 6 0^r B ^S 
b^o 1 0%FC S F:fc«fctf 2 OmM HE P E S(p 

H7. 3)tfDMEM)T'^l, W*®m® 125 l -G-CSF(1 

o pm - 1 . 2 nM o mm) t -m iz a °c -e 4 b# is > * ^ ^ - h l £ c 

,25 I -G-CSF<b^fiSO*#M^^^^S!lS-rS^i6i:. *i§ 
fiJO^^G-C S F(8 0 OnM)©#STT*il§£&ltv£fr^> ± 

^Wife^gfe^fefco miOHAlis 125 I-G-CSFOCO 

OJ^m^^fc *XS G- C S F Hry^-cDN A $>n 

%1 OEItwiJ^Ts Ali*XS G - C S F l/-tr7°^— cDNAT' 

-cDNA X'MW ^tltCOS aiSO . pH Q 3 II «fc £ JBSIE 
mmto', pHQ2£«k5JBHI£SM*li . pQWl ldiSBBIE 
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COSSBSatt^X^ 125 I -G-C S F£K^Sfntt*WU *S£r 
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MT*K<h*<W, *fc. pHQ2cD-NAT?»»6*S*i*: 
COSttt^X; IJ5 I-G-CSFt0i^ 75*$ FpH 
Q 2#— SJi&^Ufc^f- K*3- Klti^:i^^^ ^#>T 
ffiU*;l/T*ofcOi?JltJ£*U 4 OpM> M£SB&6 x 1 0 V3H8£)o 

- »«flfi^ fcdHB 3 *U Sift* * RTUtt** < 

7"7^i FpQWI 1CJ:*SRI6«I(*^PHQ31CJ:«^ 
JMGsiMWaiM*©* * 5 125 I-G-CSF 

«fc N '3gRI6ift«t©»SKJ:f5K»**l*t hG-CSF Hr? 
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- *> b > K J: !K h hG-C S F U-b^^-*3- KtSDNA* 
*:{2RNA£##fU7t 0 

cleic. Acids Res., l_4x 4421-4436(1 9 8 6))CE 
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boratoryCl 9 8 2 Tfrtt o *: 0 

1) G-CSFU^:/*-IE¥^fc£tf?V ADNA0##r 
g*©«Bja^5»OnRNA**X5 G-C S F b-fe:/^ — cD N A 

9 3 7«Blia(U->l*J«fc^2)s b hKG- KU-^3). thH 
L-60O->4X thFL(U->6X fchCHU-20- 
>7)> fcitffc Mfe«(l/->5:feJ:tf 8)„ 
U 9 3 7 : human histiocytic lymphoma, ATCC CRL15 

93 

K G — 1 : human acute myelogenous leukemia, ATCC C C 
L2 46 

H L - 6 0 : human promyelocytec leukemia, ATCC C C L 
2 4 0 

F L fhuman amnion, ATCC CCL62 
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ttz, L/->2~6*?«ktf8H:£RNA(2 0 fig), 
«ktf7ttpoly(A)RNA(l ng)*mto 
f 1 liAl^ h^G-CSFl/ty^-cDNA^DNA/n 

tt2inia) 0 

U9 3 7. l&lfeitfKG- lfr££fcRNA-CI43. 7kbic^ 
-©A>K^«*$*i«o U3^t>x RN A i:tttfj$*ifc 

's7±M*Xl 9 3 7 &*RN A IZ Is VZZtHD 2 Of&J^±T**^ e 

>7r^^~) lflcDNA [9x w ;+ (Uetsuki. T. X h 
(Naito. A.X ^#*(Nagata, S. )fcckCf * V n (Kaziro. Y.\ 
^ t-^ * *7 • ^tpy^^'T-^h V — ( J . Biol. C 
hem. \ 2 6 4 > 5 7 9 1-5 7 9 8(1 9 9 0)] 
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5) s PstIO->6)> Sad (L/->7)fcckO J ApaI 0->8) 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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Fig. 6 
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